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(54) LEATHER-UKE SHEET HAVING HIGH AIR-PERMEABILITY AND METHOD FOR 
PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a leather-like sheet having high air permeability and 
moderate softness and fullness and a suede-tone artificial leather and a grained artificial leather 
produced from the leather-like sheet while reducing the load on the environment. 
SOLUTION: A leather-like sheet composed of a fiber-entangled nonwoven fabric and a polymer 
elastomer and having excellent air-permeability and fullness is produced by providing an 
aqueous resin dispersion having a solid concentration falling within a specific range and a 
viscosity falling within a specific range and produced by emulsifying and dispersing the 
components with a nonionic surfactant impregnating a nonwoven fabric with the resin 
dispersion and drying the impregnated dispersion to apply the polymer elastomer at a nonwoven 
fabric to polymer elastomer weight ratio of 30/70 to 55/45. The suede- tone artificial leather is 
produced by the dyeing and buffing treatment of the leather-like sheet The grained artificial 
leather can be produced by directly applying an aqueous resin dispersion containing dispersed 
pigment or dye to the leather-like sheet or laminating a film of the resin to the sheet or 
interposing a melt-blown nonwoven fabric between the film and the sheet 
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tiWBL&ttmg. 3 5-6 0 SS%*0!te* 2 0 0- 1 0 
0 0mPa-sO*ltM*t*oT, y=.*>&RW 

£#^#tt#©Si;]£#7 0/30-45/5 5 7?$>2> 
d bo 
[»**2] fctttttf, *>^WX-K»ffi (J I S 
L 1 0 9 6 - 6. 1 9. 1) T5. 0-12. OcmJ) 10 
^fflT-SO. AoSftttflt, 7 (J I S L 

1096-6. 27. 1) T6. 0 (cm 3 /cm'/ 
sec) fiLhT'&O. *?JMHMttl. 0. 2 5g/c 
; .m 3 -0. 6g/cm 3 ©iSfflftCfe K> . SSKJP* 
0. 3 mm- 3. 0 mm©«SBrt K&SfH *JS 1 fc 

Sit 3 5 — 6 0fi*S6A»O*5&2 00-1000 mP a 
#tt#©fiatfc£7 0/30-45/5 5 ffftdt* 

• tt«-rs*#*BIAI&*©»jfi3&tfe. 30 
t*tt*3lMBIt^UTB0ft**«t#IIAI*»O« 

[■$£8] «*ffl4~7©i»rn*-K:E«©«i6*ft 
CtOf^niAIfi?. 40 

[0 0 0 1] 

[58WOR-rsfiE*»»] his J: 

^©SJiS^SsMtffcXX- HWAX^ilB^nA 

Ifi*£«ft*WAIife*43j;tf*nS©«jfe&ftfcn 

T5t>©T<&o. *.t>»«^©iwir©**^^r**»i6 
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[0 0 0 2] 

[ft*©S»] H»SAI«Ctt. ¥«*fe^ 

o. iT-/T'^x£iT, tofcw-BififcB'&^&M-f 

*"b©T?tt0. 0 l^yyfXHTOllKoaWiH 
;i/A75H (ETFDMF tlTf £ t 
(X#>v«j£) ©#U7I/*>fr6&-5g#JI;W£Jl 

ten i £?lr# >j "5 w * > t a> s & a Ai&*ttaant 
*aT***<©tt***&3ftTv»*. *ns©:frft 

«fcDft££tt*&£©ftS«&:#&&£fc*sa<. Sfcfa 
£1 (ttM) «»ifc.4«JIt«#JI©MC**«CM 

-5C<hlC t fc0a^ft£lR]±Sl*--5 : &©^<. SEiHH^ 

arc mtM, sanai. «HW«5JW«*^iioUTfflsc« 
-r s^ttzt^d-^ftasBsnT^-s. «sja«, #m¥2 

- 3 0 7 7 5 2 ^£«tt <h*Ttt# U 9 1/* >8f Sg&BIJl 
nil^L. #WSS5 9 - 1 3 7 5 7 8^«Ttt*» 

[0003] ^«fc*n©*i«*#u seta 

5 #^BS4 8 -5 3 5*MHS. »4iW4 8 - 

5 3 6^4i«. &&BS4 8 - 5 3 7^^) . 
ra*£tt©£a£SMiKiE&£iB£&J£U 8iH©8 

a b ©«»£}£ fc$n Strega. l#>l& 
ttgc#^s«^* e>n-s fc©©+^»c«st?€s ^©t 

0, ST9fttffc£:#©->7!§, **®*t*fflS'&^©iS 
JUSTS Jl>- b*<4>&< , ^0 < A/T^Sfc*T«&^ 
[0 0 0 4] £/t. S#SCO^Tt>!t#PIBS5 9-5 9 

->-K&Bfi)c-r-5. #M¥8 - 2 6 9 8 7 5#4iffiC 
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tt. #'JlfU>M*. #I¥8-2 6 9 8 7 
«Ctt, *{te^;P-X^U>««^#. #H¥8-3 
3 7 9 7 5fMCH #'J7?'Jnxh'j;k 
*jMJU-HMIW, ttBB¥l 1 - 1 0 7 1 7 4fM 

T-te. iw»tt*<*n* &£©«* 
jjs&snt^s^ n e © «t ^ t t> #fe9i#a< 

c £ «5imtt©,6T-(i&# -c& 0 , r ©J: 5 frlsmz-o 

[0 0 0 5] Sfc. ±E©J:3fc«IMft**»S»J*3tt 

X>, y/fMM7SF&i:OfIS 
fftto-fe. «»fl||©»j«©fc©Kfcm*tt*Ttt*« 

c: o < & -s fc* lea s c» jw» s fc $ 
oo. o o lT'/f-vi'xuT'Dmfflmmz'bnzzt 

'J xg 1 U U X 9- v yts. E ©*£ \z \t b ;px > 
^-?U>ft£©#«fc&££fflT&&S^<<fc!3. 7 
'J ©£tt# U x-7 U >t- k 7 * U- h fc E © 

[0 0 0 6] d©fc*. £©<fc-5&;£S&l&£;*tX5?f 

ifc, S#l©tf l^>*#>;?*&©^fi£©fc«>fc: 

^mmz^mVtcWZ, 7K4>. *fcttDMF***f 
afTSSCSHL. ft*LT^4**. £©<fc3fc#y , 7 

V*>fct*©8MMt#. #tt#riE»©##K:*i»T'bil 
« - ttl^aiJ7'D-fe^©BBf6^S**iT^*. d©fc®, # 
'j7U^>SW«»?M»*Ttt*<, C*ttX 
v;Pv3» ©^-e^aS*^#4-T5ili:*tfftonTVi 

h©m-&^«®<. *o, -t©S5fffi#lit*««-rst, 
©±3fcfcjSS&*-rsfc»K:. *ttxvjps?a>*« 



3) »H 2003-49369 

4 

BS5 5 - 5 1 0 7 6^«^iiBS5 9-l 8 2 3^& 

« s n 5 «fc -5 &®s»y ;Ht* -r 7°©# u 9 ^ 9 y x 

7Jk>*3>&ffflt5ja j ?>, #88 2000-2908 
7 9^fflcmen57.^-AS:fiEfflbfc*14x-7;i/^ 
3 >©y;Hk»C«fc-S*ffi. #M 2000-160484 

tcM 6 n-5 T-f ? n £ i - 7"&ffl C J; -5 x v i? 
3 >©y;wkc±**ttttf. »£<©&***«** ft 
t*D. ttKfcJ:ailll©Jtgj|M»V'f ^u-->3 >£#P 

10 T^S. 

[0 0 0 7] 

3fe*^tcgnfeS*«->- h£<fctfAi&»i:*-fte>© 

[0 0 0 8] 

20 fin, A^w^sij^itiss©7^* , j^«ct*©s«^ 
©**&©** ^*»*«jfl-r* ;:£&<, ffitifcs^^ 

@^«K3 5-6 0fiM% ^-3*5^2 0 0~ 1 0 0 0 
mPa • s ©*tt#f(«:T ife^T. yx^>tt#SS14 

^fltt#©fi*Jt^7 0/3 0-4 5/5 5T<feSdi: 
&4*tt i r 4 h * » * ^ t ** ^ffi t U o . 
30 sec. &*#S/-K*«a-r*CIRU, M 

mm^mmz. &&m&#oBimm&3 5-6 o 

fi»%AOitefl[2 00-1000 mP a- s ©*tt#« 

icioT> «BHttll«7tt«^:tt»»?#tt#©aSU: 
£7 0/3 0-4 5/5 5 ft* Z\ i:^#gi:i:T^ffi^ 

[0 0 0 9] 

[^Hj©njs©^^] *^wfcfflt>sa«i»'&^at* 
40 «, jis©^*^**^^^^^ AotE8c&a-&iA*# 

T4fc©T-i<. ffi**>6A*K->-h©«ifiK:«fflS 

«wia:f©fta©iiit**»*ttffli"s^t*»T?#4. 
it. ratttttife. ^ffii^#^i4<R^ttii*i> 

^BfSS?iffi^#J14^. ^^Siffli^iKISfctt^©*^ 

so i&zrzimm L-zmi&znrcmttMttzmrfz z. tifl 
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T*#5. •fib, tSJAtfO. 5T->7->y£X£TF©«fflfc 
t»L+««lt*»l«-r4IRlC. »ftS«S8WS©«fifc# 

^mm-r^tzebiz \*)\,x.>*x-t? vyt^^tz^mm 
mmg. © 7 u & z&m i> u » z. t am * l » . 

mzMRTt* wzMm.ztizhortetzw^ 10 

fr\tO. 3-3. 0mm§a-ei4CtW$L<, 
0. 4-2. 5mmgKT-&5;i<i:#J;9$?S:LK it 

*ms*t©jui-&gte. ig#c?ija^v^#-r*->-^^ 

jl-Sfc&CO. 10-0. 60g/cm J 
$?£L<. 0. 15-0. 5 0 g/cm 1 T&ZZ.ttf 
•kOjffSb^. m^S«^*0. 6 0 g/cm 3 <fct3*# 
<?S5t. #?>n-S.->-t~/!ii. ^£©«i&a£H<!:£t£ 
{£|S]#$>£. JUMB*4*0. 10 g/cm 3 ±9 

5^a^^*Wj:t>ns^l6]^*-&. 20 

[0010] sfc, ±ta©fn&$^£«§/&-r3#u v- 

tbT«, 6-±'fD>. 6 6- t-fO>T-ftim 
)§li4IS*pfigfi7)?>J7 2 F«. #'Jx^U>t^7*U 

■t > pJ&H^tttf U w >t- W 7 * h * tub t 

tt3E£n*#u;tu7^>gL 7?<))i'*®mm. t*x 

;i/7;i/3-Jl/-x^u>*fi-&^a, xf?U t*xjP7JPn 
IIS. #UX^U>S^a^ci:*e»S«nfe'>^< <*: 

t> laso^uv-^tfens. 
[0011] *%w\zm^t>nz>®mfc&ft&mz£r) 

Tfc«fcH. CI ©£5 <hLT«, «BJA«. 
#U7l^>£8ilig. 77'JJHiMSfIi. #>J75KX5 

I5X l-T-Tftg^nS^iJlXfMill- #14* 40 
W-rS7j?iJX9 L U>^SJBf, ?»tt£#TS*U*U7-f 

h \zmntz^®&i:tf§k&&tj.ii<Dm£^z$z.z> z. 
t *> e> . # u 7 >jrimk»7 7 u ;p*»»jj«»a t 
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-f y v - is a > * 5 1 * e - -r c t & < m mv) wis s 

ttSI t L TH L B ©<£ V> y = * >ttffffi»tt»-C*Lft b 

mmvMtmt lt##&+ \zwkuatz z.k\z&p&t& 
fisj a «. ;p •> 7 a & i' © mm&m t#vx?u> 

€T, iine>©'5'M«£&te2«£U£ffi^5 
[0 0 12] *^BJ(c^ffl1-5fitll&*tt^«#:fC«, £. 

[0 0 13] *5EWfc*^Ttt. tefflT£8fI§7M4#f& 

«. r&t>*«i-r«»»T#tt#©H»5MMtt. 3 

5-6 0fi*%tr$>0, £6C!&H£j£CT^fl8!l£J]0 
Afcm©E-&«i|S^«, 200~1000mPa - st 

->-htctt&6)S:V>. Sfc6 oaS%J:0^:#<75:'S>i: 

«s*««a*o»fk**«fc*<«ffl*nT*fc2 oom 

Pa • s*ST«*%BJ*i@Wt-rS3fe3l«tlE^ttS; 
*-r*A*«->-htt#6nJa:V». nM2 0 0mP 
a • s*«tT*Stftj»«fC«B*^©*^©«f5lt# 

Ho Sfc. 1 0 0 OmP a • s 4igAa«tii5»tt*s#« 
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©tt**^. c©e£*©tt*tt. &»©if*fi 

»i«*«4 0~5 5l«g*t. *!iS?£^{fc£it5e 
[0 0 14] *56WKl«ffl-r-6»IB*tt»«#f4. /- 

k*;^* x;u*>**-t-©«t»»ttfc£©*tt 

*•**». £©«fc5ft»flS*tl#tt#S:«fl!-f 

st#ensy-h«ji^ttf4^»T*5*i, ^©a£ 

Wi«<&-3TLS'5. W*fc7x:t>tt»ffiiSttJflW» 
*?*>tt»ffifStta*?Lfl:ai t ttfffl Lfc®Ig*tt 
S SnSi'-MiaattttAffT* 
tjTfc. «tt«*^©t>©ifc*. *5BW*6tt. 8* 20 

» t~ <t o sut l itm is* * *3g n © t f&ae 

T*. »6nfc&*«->-h©*3*»3MlttK«n. AO* 

*t a fc* \cm ^a-&^ s fc*-ettft w> t mm 

x^u>7;M^x-^;k 7pu^-*->x^u>7>ii/* 30 
^xxxjk # u **->x^ u yyjwVT u -;i/x- 
#'jt*->ifi/> y tf * >iiiixrJk 

^U^-+->x? : -l/>7;l'*JU7xx^x— 
&©HJg#(;:*tLo. o 5~i oa*%Sfg*<»SL 

[0 0 15] ±E©»fiTWBLfc#*«£«li*£* 

z9—)-'i 7m\z&-oTmmv>'E;mmtLtz'&. figs 40 

0-1 5 0'C©8;j*«4'T3£jft-r£Av 70~100t 
HI"***, v-f ^n^x-y^irjTSH-r**^ X7- 
«*Ttt*^*fc£©#ttK:£oTS#M£ft*;i£ 

««H;ift&»#?#tt*©a*jt*i6H£««u a 

i:LTl4, -7X-.7 M?2 0 0 g/m 2 ~ 1 0 0 0 g/m 
2 ±0»SL<14, 3 0 0 g/m 2 -6 0 0 g 50 



*£5B 2003-49369 
8 

/m 2 T&S. 
[0 0 16] *««C*HT. 

*«1ST»5. ££&©# U «? >^>7 £ U t^o fc 
«HB*tt»tt#»4Wt*»»-r*/X'f >?-tLT<DM 

t #tt#©B»tfcl4 2/98-20/80 ggT 

in, ntt. tt»taT#6tisK«aB^^*»t> 

AI&*©iai£iS&£*»tftffi#7#t4#©SaJ£l4 2 
0/8 0-5 0/5 OSStrfe^o ft#©.fc3& 

Dre&s**, ft#©sit:«H*fcj;o#&n*AiS* 

Ctk^T^«f4#DlfK*0 , *"fi©f*«**4>£^» 
»T»4*#^->7 *»384LfcD 

* WttttttA-f LT©*tBfc**tTttfc< . 

^£fi±£tf S$f££#*5fc£(;:ft*©g:ffl»J; 0 

Lxmmi&ttmifiammmatomzftttz&m 

CCfefeCWHS^HfttSE^Wtt*©* 
»tfctt3 0/7 0-5 5/4 5T*5«Ii<*0, 3 5 
/6 5-5 0/5 0T?»-5wt*Ut)Sf SlK 
#tt#©ttW3 0 96*«lT*St±SB©aa*^** 
«©tfftfc&««->-H4#6n&^L. 5 5%*fx 

5 1 f# e n* &** h i45s < a o m^im < & 

-5. Sfc, M»©J:3C*tt#tt#fc±D»raStt-rr 
St. S5C)g@^-1"7 p J;0fce!<^?)ffi(6]t4§J6^^fc 

». ^fi • &.mm\zmmz8 o~ 1 5 ot;©iift*f ti 

0»~9 0»WU5y^xM.a*Lfcr). gE*fflSi?:ff 

«i»£*i*tf©»£fctt. ±ja*ttK«koTaii»3i* 
en«. r©j:5»cbT»6n*ife**->-h©iii«:tt 

(4* >^ U/N*-iS^S (JISL1096-6. 1 
9. 1) T5. 0-12. 0 cmOftlfJiS. 
[0 0 17] C©«k3tCLT#&tt*5te£&fc:ftnfcft 

h©ii^14t4. (J I S L 1 0 

96-6. 27. 1) T6. 0cm 3 /cm 2 /sec 
&±T'$>r), SSC8H^-f y©K^©3c*€SrM-rsS 

fc. h©Jl»lB*tt. 0. 2 5 g/m 3 - 

0. 6 0 g/m 3 ©ttffl*t»3;U>. E&^S^. 0. 
2 5 g/m 3 **»©*£■£«. SSCttl4J;0^»TfeS 
j^^SMifc^ttsa^^tttD. 0. 6 0 g/m 3 
AS»^CI4a^^*^!<)teS^l6l^*«. ^¥ 
£&->-h©/f 3-14 0. 3 mm- 3. 0mm©teKdW* 
l?^0. 3mm*«©S^('t4. 3^.14(4^13 
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£«JE-C€rfc^«£#&D, 3. 0mm£®A£££f:: 
[0 0 18] *%W\Z&^T. XI-h'i©Al6f$ 

mitt ^aos*T^*t^^«fco t «ii&^ 

/£tz\3.&!&mz'Pts.<tbftm\ZX.*>)-'<.-rt-ts. 
f^ttroa^t?A*7 ^ >7*«&g LTSiff * n <h#T*# 
*x- KPAl£££S!jgt3i§£(i. €^«B^ 
*>©#&£?&* -;/?\ fl-S. ^-fx-O^^t'S-^ 

^T©Jiiit£[gfflT£C.i*W£U>. 

.[001 9] *^B^tci3^T, &tt#iH©AI&*£g! 

U ^«JIiJP$i:LT«5~2 0 0 /im^SK, 
<k9$?£L<te, 1 0~ 1 0 0 MmC^5<fc3(C^03I 

# 'J 7 u * >8fi&7ktt#l8:#:fr e u £ 1/ * 

^ ;p ^ 7" n 2* 6 S n££?l»* U -7 U 

*>7-Y;PA£'>&<<!: ; bJt®t;:lI9-&it\ 7*7t*7n 
-;pfc£T?»Be£©# Ufl/^^, 77 U jMftft E 
<fe»*IIDSbT. 

[0 0 2 0] £ftfS*U 7l/*>7^A£t£T'g!jft£ 30 

*L<«5~2 0 0 um, <fcD$f*L<li. 10-10 
0 um\Zti^,^\Z-7 ^ zM4©fc*S!l'£4l > b 
TS#Jf £31 9 "&•&£*>©■*>, tf'Jtfl'^TtatffciD 40 
f^iDET -5 C t C «fc <0 7 4 Ufc t> ©*<* 0 . fcfr 

*tt, Sffi©^n->7fc£K:tt££ns®&i£^:bi«>5 
t-T ? o 7 r -f /X-mfefca£KH# 'J 7 >7#> 
v frS JgfSS S t> S5»fc AI&g©ffl,£ H \z ifiiBt $ 
Sfcttefc. a#©t>oai(ltt*a*0 
JifcfcfcH. C ©£ 5 7 Lit 

«*©***Kj:oT*jdj*ftfc*«a©«a:&»^L 
< e>nfc*»tf*ffl^ stis. £©#i*t;: so 
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*^Tffl^&tt5'fi8Wli©ff*te« 3 0~5 0 0 wm, 
^Cl 0 0-4 0 0 (im^ffSK. IWtS&LTti: 
2-2 0 um, #C4~1 0 wm©«[ffl*W$UH. C 

^7'U'XtJ;oTK# , J7U^>i®«l©^b^6»2 0 
-8 CCiS&^figTrtOEAO . 5-7. 0kg/ cm 

■ -zmm-mtrz z turns. 

[0 0 2 1] ±tB©^i:< > «*-^Wk©fc»©»«3* 
ttttHPHtiOtf-J^. d©3l"3^-ti^3i«iS«Tt)i 
<^*<. *tt©»»S!l*^UT^Tt>J;^. C©Ji'&(Cffi 

fflsn**tt©»»«i4:i/Ttt. &»©*»iB***f 

ttflUHHRtt, x^u>-»ffitrx;^*tt«*lig»« 
. x^ u > - \£-)],T)te-)\,jik*&mmftnfttt a 

[0 0 2 2] **W3EFjSlCJ:01i6n*&»«5'-h* 
J:tf*x-FIIAIft*l^tf«##IIAIft*tt, 9 

[0 0 2 3] 

*»Mtt-€-tilt«kt)T<ai6>IS)g*nS'b© 
Ttt&K *M«+©X«*f»3©&^l80, fiS 

(CH-r-5t>©T$>.5. *M«*J:tXtt(ft«fc*ir» 
T«f»*tt»*#©tt*. a«tt. fg»(tt«WT©^ft 

[0 0 2 4] [IftSSSS^] 2I->XrA (tt) ^*-n 
IBfflEMEttftlHf^^ t>D>VG-A 1 (CT«B&7Ktt» 

[0 0 2 5] [aftttOMJE] MSB. 

( J I S L1096-6. 27. 1) iCgt^T, 7 7 

flHkl/fcttlM-SttQtttt. JPWBWilcJ:t>T*M»» 
«£E«-***ttl. 2 7 cm©ffi**S-r«fc'5tK^ii 

8B^a*7r>*W»tT. Sit^ffith©^-r)E 
*iS«LO«««»6IH|tLfcffi« (cm 3 / cm 2 
/sec) SlfSb, 5mS3^©¥^M?:*©fc. 

[0 0 2 6] [ij|«M4©if £] Ultttttt* >^ WX-K 
gift (J IS L1096-6. 19. 1) CSHTS 

e.nfc->-hd^^7 L ^[6]i:3 3^(S]^-e-n-?n2x 1 

5 cm©tt»H-*5ttffJ«U4 51C©»®$WTS*¥ 
&<^&Z, tt»M-*»6*Ttt«fr©-«©+*J«*»4* 

fc. 
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[0 0 2 7] h©«»] 

# U Xf 1 V yj- V 7 * V— h t •f-f n > 6 ©MMlt 2 / 
lT^<S£ftfciii«3. 3fyf7fX©ll^g 

1. 3 0mm. @#3 0 0g/m\ JL#£ao. 2 0 
g/cm ! ©ll*|«&£*«Mi£«j6L&. &TC©T1 

lifS. CO^ltl'v^t^lWS 10 

XV^vaX #>x-f 1 3 1 ONSA (ABft-f 
V+rtS^lSS «*) S. @^#jgg 5 0 96 : tt«2 5 0 
mPa • s) £$a§&©8MI&SS©SSJt 
^d^5 5/4 5t/«t5«t'5fcSW3 0 0 g/m 2 ©*$ 
tfKMLT. 9i •> hTE-&?K©^»*^4 9 0 g/m 

^i*l**-ta5-»filKTl 2 0 < C©^7Kt>T 20 
4 0^ I J7->^7.MS^UTJ1*1. 32mm. JL» 
SSO. 4 0 g/cm 3 ©&$£->- 

fe^»^a-&^*MtT*5 0. t&t*:ttte6. 0 (c 
m) . 3ISU4« 12. 0 (cm 3 / cm 2 / sec) t 
fc»3. ft*©#U9U*>DMFig&£&fflLfciI3;ig 

i t-rs. 

[0 0 2 8] [«#*MAIft*®«j6] h 30 

lie l 5 0^7ya^5k7n-;H:t!i?'J^H>i 
■?;i/^a> (*b*hisij* («) §snfs>. w-2 0 

3 0) 1 0 0 fi»SB^* >*a*tt©*tt*Ht#ttft 
WcBllNfcl* «*> SS-fe'f^-fey>DW0 1-409 
^Iz-^U-) 5M«fciO*.;fcEfc**SgMMi/!l& 

aiasiu iiM#it5 0g/m ! fc*u set 
1 3 ot:T2»WW6Jia. 1 4 5t;©x>^xn-jnc 
T7>XEE2. 5 k g/cm 2 TX^tfXffiSSfT^ 
&tti!ri)SAI&$£#fc. #6ftfc*tt#ilAIft*© 

a^ntt. 3te*«tsiMt#PtesnfcAfffcafc^« 40 

MbT*0. fB*Ctttt7. 0 (cm) , afttti£9. 0 
(cm 3 /cm 2 /s e c) £&0a«tt©«ftfcAI 

[0 0 2 9] [XX- b'i® AI&£©88iI] ffllt^g^F 
itlt*-*a?-»ftil 3 0T:+T»«[»!«Reso 
lin Blue 2BRS©2 % ow f 2>tt*>\Z 

AfffcaM>SMLTi5»5, te«14«5. 8 (cm) . 50 
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®^,14«1 4. 5 (cm 3 /cm 2 / s e c) tftOa 
«tt©«tt&AIK*-e»t>fc. 
[0 0 3 0] ittSS0J 1 

1 ^ 5 96 # 'J fcfx*7;p3-;Mcjg?££*»Wtjli 
»© 1 0 0 Xt#4bT*£jiUT#fc^l«*^«St*H 
^#'J5 i h7^5 1 U>^U3-;i/ (»fil 0 0 0) t 
4. 4' -y^i-W^^yxT^-hilfU 
>i"Jn-;^l : 4 : 3 ©^UtTDMF ©$$*-& 
LT^enftl 7. SXtf'JtfP^DMF®^?:'^* 
U 3 0 96DMF*J8?£ t t 1 TS5S;)SHU 
^TflftifeLT&tlU 3 2mm. IL&SKO . 

3 6 g/cm 3 ©ft*«S/-h**fc. #6nfc&*« 

a^t,^si/T^fc*s. ig^tt«6. 2 (cm) . a« 

tt«2. 0 (cm 3 /cm 2 /s e c) <!:&0. *JS#J 
1 hCttttLTa*tt3i»»U<*-3Tt> 
fc. 

[0 0 3 1] it&W2 

ft (*B*-f >*fc*I* (80 B*tt*U9U4'>x 
v;Uva>. #>x-tf 3 1 ONSA) £*i&{sji 
Tffiffl UfcSKJ; 0 fc*T?l©T@I*#fig 3 2 96 : ft 
*50mPa-sfcU $aS&©*®*iM£ttfI&M 
©fi»it^«. *!S0iJl £H*K:5 5/4 5&&«J:5 
HTE^©#1FS^7 6 0 g/m 2 tttSJ: 
3t*«tV>y;M4»3 1 2 [HJSip>iUT#4bfc^, 
1 4 5T:f»*«ji«*TiaiU. fcTVxufc. Z<D® 
B«i^i*tt-*a ?-!MS«i:T l 2 0t;©&* 
4 , T?4 O^'J^i/^XMSSrbT. JP* 1 . 3 1m 
m. JUMBK0. 3 9 g/cm 3 ©£**->- h*# 

bT*ffi*<«S<. rt«B©££!8K:$*a'&<'>*mLfc. 
JG*tttt9. 0 (cm) . a»tt(48. 0 (cm 3 /c 
m 2 /sec) Tfc-sfc. 
[0 0 3 2] H4tM 3 

Til* i ^/ -*>m%&Mttm9'( 7iins*tt»* 

ft (ABft-f >^Hb9XH <**) SS*tt#U9U*>x 
7jk/3>. #>rf y0 1 3 1 ONSA) £*iS#J 1 

m (m m.u*?s.>D- 8 5) $i^3>i 0 0 g 

SfcOO. 5gaS»UTH*»«*3 2X :tt*280 

mPa • stu e««©7ift#as&ttKaft©aa 

lt^«*Sfi^Jl i:B«lC5 5/4 5tft5i5Wi? 
hTlE£&©tt3ta#7 7 0 g/m 2 t?it-5«k5(C^§ 
£"7>iWttD*2H»DSLTtt*U&«, 145t 
f»aK««l1'Tffi«b. Hftyi/Xbfc. C©*B*«^ 
*a?-*fi*lCT 1 2 0 < C©^*4>-C4 0 
#MU7y£Xj&3*l'TJP*l. 30mm. Ljt^S 

0. 3 9 g/cm 3 ©a*«->-ne#fc. #snfca 

««y-K©a^«. «B*^^S<JttS« a Jl tJttt 
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sa&nsiLft. aattwts. o (cm) , m%mt 

10. 0 (cm 3 / cm 2 / sec) T'hifz. 
[0 0 3 3] JtfM 4 

1 ^/x*>IHBJStt»#**'f 7«f 
ft: (*B*-f>*fc¥ia (»0 B*tt#U*U*>x 
•7JPv3>. sS^-f^l 3 1 ONSA (H^»«S 
5 0%) ) S£«mTa«Lfctt«J:9t>*«ia (* 
HttflSl* (MO £!Utf5>D-8 5) £XT;io?3> 
100gSfc0 2. 0 g^iaLT«i«*S5»TH^* 
S49. 5% :M1 1 50mPa • sib, Sit© 
*»ftS*<!:#IgS*©a*Jt#fcm!60tJ l iEI«K: 5 
5/4 5£fc*«fc3K:'>xy hT?E-&*©#«**7 7 
Og/m 2 fcfc*±-5fc-a«£-7>iW«D*2EH0 

*»»A»t>fc. H<0«1 4 51Cj»a*ai«W'Tftti»U IS 

l:tl 2 O'CWSftJlR't'TM 0#M<J 59 £XfflS£l/T 
JP*1. 3 2mm. l.&^0. 4 0g/cm 3 ©&£ 

Mtifflt&^fc. fE*tttt9. 0 (cm) . fimtt 
ttl 2. 5 (cm 3 /cm 2 /s e c) Tfeofco 
[0 0 3 4] 2 

7 CC<Dfi7K*T©iRiH§^2 5-%<D-#Vx.7-U>tU 
7^k-hX^-y;U«*t («*2. 2fyf7W, 
IS5 1mra) Kt^nx^y/'S-fcfflUTB 
{^2 2 Og/m 2 O-yi^Mb. cz-FW^ffi 
U *©«7 0*C©fi*+Kl2»IBS*bT 

fcffllU 5 IM2 8 0g/m ! . 

JPSl. 2 0mm, MfgO. 2 3g/cm 3 

aTC(0^|«#t^lt#2fr*. £©*» 

# 2 ic / x* xtjfaffittsysHS* -r y«ti&7Ktt»*# 
ttB»ftii (MO 3S*tt#U^U^>x-7;Pi? 3 > 

U1f5>W- 1 8 0 0 (H^»j§S4 5% : !teS4 0 0 

mPa • s) ) *teaa©*a:ftaa£aaaa©aa 

tt$ji6 5/3 SiftaiilOi*; hx-sa^?g©^ 
W4 3 0g/m ! (fcfca«fc3lC-£S£-?Z^&9S: 
2@»0jlUTft#bfc«, 1 4 5t:ilftBeJR«<fTtt 

au i^xLL rnft*»ffa^*#2i-r*. 

j»Sfr&a^lt*2 SD— =^3.7-?fefi«fwT not© 
^*4'T4 0»WU7yi7XMSS:bTff*l. 2 2m 
m. a»**0. 3 4g/cm' ©My-h^i 

5 (cm) . il^ttttl 6. 0 (cm 3 /cm 2 /se 
c) £&0. a«tt*»«*iT^fc. JUT. 
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- h h 2 if*. 

[0 0 3 5] [$##11 Al£#©§Sit] W^ft 1 
15 0©*U3-^f^-l. 5-^>W7y^-h 
£f'J 4. 4 , -y7i^JW^>y-l'yy7* 

— h^«fctX 1 . 4-^^>v^--;U5- 1 : 4 : 3©*;!/ 
it (-f Vv'7*-hStw ! bi:^<8aaaa4. 63 

%) rttii^-x # >j a-sc^tt^a^tti*ffl v^sta-& 

10 ic&SXny HA^Sg2 6 0"CCJJOfiU/ciS^$^Sit 
Taat^aBt^'JC /£««»««»£»& U 2m 

/»T^ft-rs*a±^tiaiEa4 o cmoettii 
Lfco a*i,fc$x:/ttaai«*©5>^tfx:/T7* 

0. ¥^g#7 4g/m', ¥i§J¥3-3 0 0 urn, %M 

a**afc. 

[0 0 3 6] z.<d-$wv#>*)VV7u—'*WM*x. 

!✓>-!« If x;P*a^«l&*tt»«* (Hffi*#2 5 
%) £8 Og/m 2 F^^-t-f7l:ioTl^lfeS 
20 *«->-h2ta0^1i-T, 1 7 0"CtC#fibfcX>* 
XO-Jl-t7*l/X]E4 kg/cm' ©E#CTi&8&g=lr 

Sff^> o 0TC©an-;^3 o^lwattS* 

O/imTSofc. !!©£*«->- M4. 0. 
l^£:3#^©&^iifflA^v7£fg£t~3&ff&^ 

®©®^^tie»&^«**bT^fc. £6(-;i©&J£ 
i->-M:i 5 0*y~>3.!f5V7U-MZX#VVU 
?>X-?)l>i?a> (*B*ftII (*> §SU-ifS>W- 

2 0 3 0) 1 o oa*^?^>^e®^©7Ki4<sit» 

30 »ft (*B*HfcI* (*0 IS-b^*-fe^>DW0 1-4 

5aaa5*inAfcE^»t*5fta# 
/aa«;au 1 3 o*cT?2»w*aft«. o-jp 

fig 1 4 51C©^SS0I>#XD-JH:J: 0 7*1/X 
JE2. 5 kg/cm 2 TX>**7.Ma*fT^. 

-h^#fc„ c-5bT#6nfca*«->-htt«Hat 

Xft:JI<h©P.aT-ft:!K©fc-5®-&^£ ; f U HS&tt« 
7. 5 (cm) . SStttttl 0. 0 (cm 3 /cm 2 / 

sec) -e&ofc. a5*ifca*«->-htt. aatt*» 
an, ^&&3L7'f*&arftv7S:Mu «»fc*i-a* 

40 Wt5t)©TJb^fc. 
[0 0 3 7] 3US0iJ 3 

aaaicaaa^'j^u^^xv^g^ <*B»<fc 

xm (*) SSHfS >W- 2 0 3 0) 1 0 OSMSB^ 

^>^e»^©7Ktt«Jii^f[* (*B«fti« (a) a 

-fe-f *t7">DW0 1 -4 0 97)\'-tfl'-) 1011 
SPtti«i3J (TCBfiftlt (») D-8 7) 0. 5SS 
»*10iLfcB^«*8 0 g/m 2 ^*LTSiSlb. 2^ 

tcd©±tc. »ti#ij')i/i'>iv^3> yciaa 
(») aufs/w- 1007) 10 oaagB^ 

50 ?^>^affl^©*tt^8g^«ft (*B«ftI* («) 
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SHM#-fe7>DW0 1 -4 0 9 7)l->f]s-) 5Bft 

-r v ->7*- 8 mm^zmz- 

fcttS 2 0 0 g/m 2 ft^bTttJRU )¥^6 0 ^m, 
JUHSSO. 43g/cm 3 C0*iJ^H>7^M^ 
*«bfc. 

[0 0 3 8] c:o#u^i^^>7-f;PA*a^*K:A* 

HKSLTSSiy- h *tttttt7. 8 (c 
m) > &%m* 6 . 8 (cm 3 /cm 2 /sec)T^ 

[0 0 3 9] tfc«!« 5 

(*B»fcX* OK) B*tt*U9l/*>X 
7J^a>l/lf$>W- 1 8 0 0 (H*»»*45X: 
«ft4 0 OmP a • s) ) *ttJM®^Artt£:MB 

mm<Dmmitm&7 2/2 s tuz^oizo^y h*rge 

£«<0tt*S#3 1 0 g/m 2 £fc*<k 5 V> 

1 2 01COjfc*+T4 O^nBU^y^XftatbT, JP 

3 0mm, AttttKO. 2 9g/cm 3 

tttt4. 5 (cm) . Mttttl 7. 0 (cm 3 /cm 

2 /s e c) T*$>z)fz 0 
[0 0 4 0] XMM 6 

^^2(C»tTyri^>^®?§tt^«^'1'7 p ^It7K 30 
&tt%LW (*B*HfcX* (HO 8*tt#'J9W>X7 
*$>a>HfS>W- 1 8 0 0 mWftm&4 5% : tt 
0 OmP a • s) ) ££&«<7>*it#fiS£ttrjl&a 
ft0ttJ£*a*4 0/6 0 t&SJ:5Wi7 ht'En 
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9 3 0 g/m 2 £&£ck5K^g£V>;? 
J14fcDft2 0liDSbTf**Lfc*. i4 5t:^a«:«i 

2 0rof&7K + T4 0»HU57'*Xi6I*LTJP* 
1. 12mm, JLSHBflEO. 58g/cm 3 O&VftS' 

1413. 2 (cm), M^tttel 0. 0 (cm 3 /cm 
2 /sec) , T^ofc. t 
[0 0 4 1] JtttM 7 

^86* 2 l:7-t>147^ty7-i*SiP U ■> > 
I7*5?a> (*H*-f >*ft*X* (*) SHW-3 

1 1 m»»WAA 5 % : tta3 8 OmP a ■ s) ) * 
«H-r*«»tt*lMI2 iH«fcbTl««0*»*« 
*£18lfiM<Dfi«Jt***6 5/3 5 ttlZ&ottx. 
v K7fE**©f*****4 9 0 g/m 2 i ft * ASK* 
«fcV>y;Wttflft2HliDSbTft#bfc«k» 145 

Tcj*a*E««+-ctt«b, t^^uxbfeo ziottiteB 

0 1C<&JS*+T 4 0 #P*1 U5yJ XffiSS: bTiP^ 1 . 
18mm> 3 5g/cm 3 ®ft*«S/-h 

*&nfc**«5'-h©«*^tt. ***** 

tfi«2OA*«v-hJcJt'<**t><0T*-3fc. Stfctt 
1412. 5 (cm) , »«ttttl 3. 0 (cm 3 /cm 

2 /sec) T&ofco 
[0 0 4 2] 

<h^n£tt±tffcXX- HIIAXft**5«ktf«tt*IIA 
XA*tt, »*^Oft«f*»6bT«JSr*Clt3WT 
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